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Figure 1. Differences in seed size and shape among parents and RILs   
Seed Size in Lentil: iMapping at the U of S 
Introduction 
• Seed size is an important quality trait in lentil (Lens Culinaris 
Medic). Seed size decides the type of market class a lentil will 
belong too. Seed size can also influence cooking and milling 
qualities.  
Materials and Methods 
• A mapping population (LR-18) developed through a cross between 
a small seeded cultivar (CDC Robin) and a large seeded breeding 
line (964a-46) was used.  
• 147 recombinant inbred lines (RILs) were evaluated for seed 
diameter, thickness, plumpness and flowering time in 2009.  
• Grown in a 3-rep test at two locations, SPG and Preston, near 
Saskatoon in 2009 and 2011.  
• Samples from each plot were evaluated for seed diameter, 
thickness and plumpness. Round hole sieves measured seed 
diameter and slotted sieves measured seed thickness. Plumpness 
was determined through thickness/diameter. Flowering time was 
also evaluated to determine if it has any effect on seed size. 
• Join Map 4.0 was used to develop a genetic map consisting of 
SNPs (LcC and TOG), SSRs and morphological markers. A total of 
11 linkage groups were identified.   
• MapQTL 5.0 was used for QTL analysis. An LOD threshold above 
3.0 was used to declare QTLs. 
Robin	  
Figure 2. Distributions of three seed size measurements. Parents are labeled with an arrow.  
Results 
• Correlations among traits were measured (Table 1.) All traits showed low 
correlations, except diameter and plumpness. 
• Composite interval mapping revealed QTLs on the linkage groups 1, 6, 8 and 
11. For seed diameter and seed plumpness QTLs were located on linkage 
groups 1, 6 and 8. For seed thickness QTLs were located on linkage groups 1, 
8 and 11. Flowering time QTLs were located on linkage group 6. 
Discussion 
• QTL analysis thus far is showing that traits like seed diameter and seed 
plumpness are inherited together. This means that either one of those traits 
cannot be selected independently 
• Field trials from two different sites in 2011 are still being phenotyped. 
Figure 3.Results of composite interval mapping for 2009. The red bar indicates markers with 
significant LOD scores for seed diameter. The blue, black and green bars also indicate significant 
LOD scores for seed thickness, seed plumpness and flowering time, respectively. Above the bars 
represent which sites the QTL was present for, S for SPG and P for Preston. 
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Objective 
• The objective of this study is to evaluate a population 
segregating for seed size and shape and map the regions of the 
genome associated with these seed size parameters.  
• The outcome of this project could lead development of molecular 
markers for different seed size parameters which should increase 
the efficiency of selection for improved seed quality in the 
breeding program. 
Distribution for Seed Plumpness
Seed Plumpness (Thickness/Diameter)
Fr
eq
ue
nc
y
0.45 0.50 0.55 0.60 0.65
0
50
10
0
15
0
Distribution for Seed Diameter
Seed Diameter (cm)
Fr
eq
ue
nc
y
3.5 4.0 4.5 5.0 5.5
0
50
10
0
15
0
Distribution for Seed Thickness
Seed Thickness (cm)
Fr
eq
ue
nc
y
2.1 2.2 2.3 2.4 2.5 2.6 2.7
0
50
10
0
15
0
964a-­‐46	  (Parent)	  	   CDC	  Robin	  (Parent)	   LR-­‐18-­‐182	   LR-­‐18-­‐142	  
LcC04105p10900.0
TOG8983594.6
TOG9476276.1
LcC07088p3828.9
LcC02313p23412.5
LcC15080p29114.4
LcC21597p60218.9
LcC01181p104721.7
LcC06224p47924.7
TOG91569726.0
LcC11536p57127.7
LcC29454p72329.1
LcC00252p53940.8
LcC07069p62943.7
SSR8049.9
SSR30254.7
LcC02131p60658.2
LcC01202p11758.6
LcC01012p138858.7
LcC03877p31159.2
LcC02364p56563.6
TOG90562964.1
LcC01132p23965.2
LcC00541p36065.5
LcC02826p40267.9
LcC04371p7071.5
LcC00143p45572.0
SSR20478.4
LcC03738p14681.3
1 [1]
SSR1392.4
LcC08668p46392.9
LcC01728p41997.0
LcC13565p257100.9
LcC03504p735102.7
LcC00853p101103.5
SSR167104.1
LcC06362p317105.6
LcC05673p768105.8
LcC07699p340106.5
LcC01891p129106.9
LcC06222p553107.1
LcC02348p98108.3
LcC20614p713109.0
LcC22206p514109.1
TOG905292109.7
LcC13427p577110.4
LcC14908p284110.5
LcC15577p408114.3
LcC24561p365114.7
LcC05971p430116.1
LcC06188p271117.2
LcC17905p868117.4
LcC00130p539118.0
LcC18209p515118.8
LcC17905p272121.1
LcC18209p359121.4
LcC17905p258123.8
LcC02314p316125.9
LcC01743p221126.1
LcC06673p519126.9
LcC02672p663131.8
LcC02080p780132.5
LcC03040p469137.4
LcC04038p414139.4
LcC26074p95139.8
LcC02058p845142.0
LcC03565p232143.7
LcC09654p184144.0
LcC07241p324144.5
col1144.8
LcC09654p146146.7
SSR317-1152.2
LcC11045p256153.8
LcC06589p118154.5
LcC07457p534161.4
LcC01537p474162.0
LcC00535p370163.1
LcC01233p771164.5
LcC01233p226165.6
LcC18337p398171.6
1 [2]
LcC06856p166174.2
1 [3]
Project: LR-18 Sept1 - LR-18 > Grouping 2 (Oct 20,  > Group 1 > Mapping 1 > Map 1 Map Chart
JoinMap 4 Sun, 23 Oct 2011, 17:27 Page 1
LcC09777p2030.0
LcC00453p1840.4
LcC02280p6858.0
14
Project: LR-18 Sept1 - LR-18 > Grouping 2 (Oct 20,  > Group 14 > Mapping 1 > Map 1 Map Chart
JoinMap 4 Wed, 26 Oct 2011, 13:46 Page 1
LcC20086p6860.0
LcC25796p716.9
LcC00486p5587.6
LcC06960p2629.0
LcC17177p3909.6
LcC00983p45915.1
LcC00067p44215.7
LcC10829p36716.5
LcC04061p436 LcC09385p16318.7
LcC06278p14119.1
LcC15936p30219.5
LcC05332p33221.2
LcC07602p23521.8
LcC06138p29823.3
10 [1]
LcC02662p77044.0
LcC03089p17046.1
LcC00794p47346.8
LcC01421p22750.3
LcC20265p110250.5
LcC19317p50350.6
LcC00601p51051.7
LcC06335p29151.9
LcC19753p12052.0
LcC12421p26852.4
LcC17245p13852.9
LcC01990p544 LcC05936p77853.6
LcC00045p27055.0
LcC00785p77255.2
LcC04721p305 LcC02910p96355.3
LcC10025p19955.4
LcC08669p20855.7
LcC04612p384 LcC24233p31156.1
LcC12113p611 LcC09321p23856.4
LcC01238p63156.6
LcC24681p28756.8
LcC01621p73957.0
LcC05658p26958.7
LcC00401p75560.9
LcC16660p84 LcC15807p27761.2
LcC02635p530 LcC05104p33361.3
LcC00890p138761.7
LcC00960p211 LcC03203p21462.1
LcC28131p43362.4
LcC05435p44464.5
LcC00903p65064.9
LcC08602p890 LcC04129p14565.0
LcC21848p162 LcC02155p10165.1
LcC27498p72865.2
LcC00544p17365.3
LcC09955p353 LcC25242p83665.4
LcC19795p15265.5
LcC04089p9765.7
LcC06546p15565.8
LcC03880p9866.7
LcC19254p31767.1
LcC00786p511 LcC25386p9967.7
LcC08798p99269.2
LcC04188p42269.8
10 [2]
LcC03798p43474.3
10 [3]
Project: LR-18 Sept1 - LR-18 > Grouping 2 (Oct 20,  > Group 10 > Mapping 1 > Map 1 Map Chart
JoinMap 4 Sun, 23 Oct 2011, 17:30 Page 1
Table 1. Correlation coefficients for the traits measured at SPG (below 
diagonal, blue) and Preston (above diagonal, grey) 
Diameter Thickness Plumpness Flowering Time 
Diameter 0.06 -0.92 0.33 
Thickness 0.36 0.31 -0.26 
Plumpness -0.91 0.18 -0.41 
Flowering Time 0.27 -0.12 -0.36 
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